Investigation of sub-precession cyclostratigraphy within the Hanover Formation, Late Devonian, western New York
Cheyenne Otto
Department of Geological Sciences,
State University of New York College at Geneseo

Results:
Introduction:
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The West Valley core contains a section of the upper Hanover Formation, taken from
western New York in the Appalachian Basin (Figure 1). Deposited during the late
Devonian, the Hanover Formation is made up of green-gray, silty shale interbedded
with black shale. The Hanover Formation overlies the Pipe Creek Formation within the
Java Group (Bush et al., 2017). The Dunkirk Formation overlies the Hanover
Formation; however, the Frasnian-Famennian boundary separates these formations.
The Hanover Formation pre-dates the mass extinction that occurred at the end of the
Devonian period, defined by the Frasnian-Famennian boundary, preserving evidence of
the paleoclimate within the rock record (Pas et al., 2017). Magnetic susceptibility
measures the material response to an applied magnetic field, or the induced
magnetization, which relies on the detection of detrital minerals (Tuskes, 2018). These
measurements can be used as a proxy to recognize Milankovitch cycles, or eccentricity,
obliquity, and precession cycles which indicate change in the Earth’s orbit, tilt, and
axial rotation, respectively. These cycles result in changes in eustatic sea level, climate
conditions, and continental weathering. This affects the amount of detrital minerals
being deposited causing a change in magnetization within the rocks. Magnetic
susceptibility can be used to detect changes in eccentricity, obliquity, and precession
cycles within the formation. During previous studies, these cycles have already been
recognized within the Hanover Formation. By recognizing the frequency of magnetic
susceptibility changes within the known precession cycles will reveal the cyclicity of
the sub-precession cycles.

Discussion/Conclusions:
Within the 2.15 m of core, there is about 40,635 years of deposition. This means there
should be one obliquity cycle and two precession cycles present within the core. The
magnetic susceptibility plot shows two trends—where the upper portion of the core
contains high fluctuations, and the lower portion of the core contains more finer scale
fluctuations (Figure 3). This shows a change in depositional environment which
correlates to a change in color seen within the core, indicative of an obliquity cycle
boundary (Figure 3). The precession cycles are less visible within the plot and there
was not enough data to clearly resolve. However, there are approximately 11 smaller
cycles visible within the MS plot that are potential sub-precession cycles (Figure 3).
These cycles can somewhat be correlated to the change in color within the West Valley
core (Figure 3). This also shows the deposition of these cycles take place over a 15 cm
to 20 cm deposition within the core.
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Methods:

Figure 2: Photo of the West Valley core in the New York State Museum in Albany, NY,
before it was split showing a portion of the upper Hanover Formation.

The West Valley core was split at the New York State Museum in Albany, NY (Figure 2).
Samples were labelled and bagged at 1 cm intervals, for about 215 samples from the
2.15 m of core. These samples were dried in an oven at 50⁰ oven for 48 hours. The
samples were weighed to the nearest 0.01 gram after drying. The magnetic
susceptibility (MS) was measured using the AGICO MFK 1-A. The MS data was then
used to create a plot with a smoothed spline and 11 samples of outlying data points
were averaged between the two surrounding points. The MS data was normalized and
analyzed using a Fourier Analysis.
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Figure 1: Paleogeographic map of Earth during the Devonian Period. The red dot
indicates where the Hanover Formation was deposited within the Appalachian Basin.

Figure 3: Plot of altered magnetic susceptibility of 2.15 m of the West Valley core from
a depth of -267.45 to -269.60 m. The red line represents a potential obliquity cycle
change, and green highlights indicate potential sub-precession cycle boundaries. A
stratigraphic column of the core is placed next to the correlated MS data and the
potential area within the Hanover is correlated to the core.
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